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By Clayton F.Bane 


While the material in Tecrmews has covered a con- 
siderable number of communication subjects over 
the years, single sideband equipment and tech- 
niques have not been among them. It is every edi- 
tors responsibility to attempt to present material 
that will be of interest to the greatest number of 
readers and this has largely ruled out SSB as being 
of interest merely to a very small percentage of the 
several thousand Tecnews readers. A very marked 
upswing of interest in this superior method of com- 
munication has been clearly evident in the year 
1954. This may, in part, be due to the availability 
of really excellent commercial SSB equipment, per- 
haps also toa growing awareness of its advantages. 
In any case, it now appears appropriate to present 
articles on the subject from time to time. The ex- 
tremely simple voice operated relay circuit is an 
example in point since there is little doubt that the 
break-in systems in common use by virtually all 
SSB stations have done much to sell SSB to the 
AM folks. 


The circuit shown here was suggested by W6EDD 
who uses it in his excellent SSB rig. Several modi- 
fications were made by this writer, mainly to fit 
the circuit to the parts on hand and to the equip- 
ment it had to control. C.W. men should note that 


a simple modification of the basic circuit offers 


\/2-12AU7 


FROM 
SPEECH 
AMP. 


a 


500K 
por | °K 


A publication for the pres- 
entation of new ideas... 
new methods ... new 
products .. . in the asso- 
ciated fields of radio and 
electronics. 


NOV. - DEC. 1954 


140 IIth ST. OAKLAND 7, CALIF. 


them an excellent means for receiver silencing 
where an audio tone for monitoring sending is in- 
troduced into the oUtput audio or earphone circuit. 


The delay elements of the circuit offer a possibil- 
ity for a modified form of C.W. break-in....the an- 
tenna relay closing on the first touch of the key 
and remaining closed until there is a definite 
pause in the transmission. There are many other 
possible control applications, one of them being 
the possibility of start-stop for the transmitting 
dynamotor in certain types of mobile units, marine 
for example. 


Figure 1 shows the circuit which consists of two 
basic elements, a diode rectifier, (tube or crystal) 
and a relay control stage. At the outset, it should 
be pointed out that the circuit operates backwards. 
That is, the control relay is energized during the 
no-speech interval and drops out at the first voice 
impulse. This imposes no restrictions other than ° 
that the relay in use must have both ‘‘Make’’ and 
‘*Break’’ contacts to permit opening and/or clos- 
ing of external circuits. Conventionally, these may 
involve keying of the antenna relay, silencing the 
receiver, energizing the transmitfer. Referring 
again to the circuit, V1 is one-half of a 12AU7 
double triode and is an entirely conventional audio 
amplifier whose purpose is merely to build up the 
audio voltage taken from the plate circuit of the 
last low level audio stage in the transmitter pre- 
amplifier. It is possible that this stage could be 
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eliminated if the transmitter audio level was suffic- 
ient. Its use is recommended since it does provide 
a substantially greater control margin. Let us now 
assume that the operator speaks into the micro- 
phone. The resultant audio voltage from the speech 
amplifier is applied to the grid of V1, is amplified 
and passed on to the Germanium diode where it is 
rectified. This rectified DC voltage is then applied 
to the grid of V2 in the form of bias. Note that V2 
has no cathode bias, (a small amount of bias is 
present due to the voltage drop across R1....the 
same system that is used in BC midget sets) there- 
fore its DC plate current is fairly high, perhaps 5 
mills with a DC supply voltage of 250. The DC 
biasing voltage from the diode, a result of the first 
speech pulse, is of sufficient magnitude to reduce 
the no-signal plate current of V2 to, or near, cutoff. 


Consideration should be given to the fact that 
every relay has a marginal point as regards current 
flowing through its coil. That is, when the coil cur- 
rent drops below a given value the magnetic flux 
will be insufficient to overcome the opposing force 
of the armature spring and the relay will ‘‘open’’. 
It should now be pointed out that any successful 
voice operated control circuit must be very fast 
acting or part of the first initiating speech syllable 


will be ‘‘clipped’’. Under these circumstances, 
**Hello’’ may come out on the air as, ‘‘...el10’’ or 
worse. It is thus apparent that the relay used in 


the voice control circuit must be fast-acting, a 
stipulation that in turn requires close, make-break 
contact spacing and a very small armature move- 
ment. Since here the actual current flowing in the 
plate circuit is sufficient to operate a very much 
less sensitive relay, it is a bit unfortunate that 
the desired characteristics are found only in the 
more sensitive, (and more expensive) relay types. 
The relay should be a good one if for no other rea- 
son than the fact that the number of make and break 
cycles will quickly run into the thousands. 


The actual amount of plate current flowing in the 
plate circuit of V2 will depend upon the applied 
DC voltage and the resistance of the relay holding 
coil. With the latter having a value of 5000 ohms 
and a plate voltage of 250 the resting, (no audio 
signal) plate current will run about 6 to 7 ma. The 
average sensitive relay will hold in until the plate 
current has dropped to one ma, or less. Time is re- 
quired for the plate current to drop to the point 
where the relay releases and this delay can result 
in syllable clipping. It is necessary therefore to 
divide the total plate current so that only a portion 


This is done 


conveniently by shunting the relay coil witha vari- 


of it passes through the relay coil. 


able resistor which is adjusted until the relay is 
just above the point of drop-out. 


Normal speech not being a continuous process, 
(even the most ardent phoneman must take a breath) 
the relay will return to energized position as soon 
as the input audio pulse no longer developes bias 
due to diode rectification. Obviously, such a con- 
dition is untenable. It is essential therefore that 
the attack time of the relay beas rapid as possible 
to avoid speech clipping but also that some means 
be incorporated to hold the relay open for a brief 


interval. (Remember, the relay also ‘‘makes’’ in 
the non-energized position.) A simple delay circuit 


does the trick. 


R2 and Cl 
any one of which may be adjusted to vary the time 
constant of the circuit. Cl offers the most conven- 
ient means for variation and its vaiue must be de- 
termined upona conversational speech basis rather 
than upon a sustained audio tone....a whistle for 
example. Conversely, release should occur only 
after a well defined pause in the conversation. 
Actually, Cl does not charge fully under normal 
speech but the charge is sufficient to maintain the 
grid of V2 at or near cutoff. Any steady audio sig- 


The time delay circuit consists of R1, 


nal will charge the capacitor fully and cause the 
relay to hold to an excessive degree. All this 
sounds worse than it appears in actual practice.... 
a reasonable delay being rather easily achieved. 


No attempt will be made to point out the many var- 
ious methods for sub-controlling the external cir- 
cuits from this basic voice operated circuit since 
these have been well discussed in the literature. 
One caution however. It is readily possible to turn 
this system into a self-sustaining feedback loop if 
there is any element in the system that developes 
sufficient noise, (antenna relay for example) to be 
picked up on a sensitive microphone. Prove this 


for yourself by moving the mike near the sensitive 
voice operated relay and starting the cycle by a 
short whistle. It should be apparent from this that 
a relatively silent operating position is necessary 
for successful voice-operated station control. 
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Especially desi 
specially designed for use with MODEL 51SB 


the B&W Model 5100 transmitter......... to provide single-sideband suppressed carrier operation of 
the latter at 150 watts peak power input. 


The Single Sideband signal is generated at the 
operating frequency eliminating the need for heter- 
odyning stages. Voice operation, (or push-to-talk) 
speaker deactivating circuit, self-contained power 


supply....are other desirable features. 


RF unit consists of 90° phase shift network, double 
balanced modulator stage, and two class ‘‘A’’ volt- 
age amplifiers. All stages are bandswitched for 


operating convenience. co 
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Audio unit has speech amplifier, 90° audio phase 

network, low pass filter with 3500 cps. cutoff, 


voice-operated relay. 


Completely wired and tested with tubes 
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inum housing case, single hole mounting. BIGGER AND BETTER 


Equipped with six, type SO 239 connectors...any 
of five 52 or 72 ohm lines may be selected. Wil 
handle up to 1 KW modulated. 4’’ diameter, alum- 
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COLLINS 75A2 RECEIVERS..... 10-400 MMF VACUUM VARIABLES.... 
Bear in mind that ELMAR is one of the few still available.... 69 50 


stores where you can still buy those hard-to- 
obtain Collins 75A2 receivers. 


LINEAR R.F. POWER 
DEMONSTRATION RECEIVERS... > eemcen 
We have a 75A3, a 75A2 and an HRO-60 which 
have been used as store demonstrators. None of FOR SSB....FOR AM...FOR CW... 
them has ever been out of the store however. 


All in perfect condition. Contact us for prices NOW... ..So.o0ces 3 39 00 


if you are interested. 


Dear Friends: 


Once again we avail ourselves of a Tecnews page to express, 
to our more than 8000 readers, a most cordial Holiday Greeting. 


Throughout the year, it is our pleasure to meet, and thank, many of 
you on a personal basis. Unfortunately, a great many others includ- 
ing those we serve in the large Western Region, Alaska and the 


vast Pacific Area, we cannot meet in person and know only by the 


correspondence frequently accompanying your orders. 


To all thank you! It is our sincere hope that we 
have served you well.....of equal sincerity is our promise of con- 
tinued service in the future. 


To all health, happiness, prosperity. 


ELvin, MARio 
W6TT W6DUB 
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